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Launch of NPP Satellite – October 28, 2011 
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System Description 
(Space Segment) 

• JPSS space segment comprises two satellites (JPSS-1/2) and two 

Free-Flyers 
- JPSS-1 similar to NPP satellite -  Differences are: a) Increased mission 

assurance requirements and b) Increase lifetime to seven years 

 

• Instrument suite for JPSS-1 will include: 
- Advanced Technology Microwave Sounder (ATMS)  

- Cross-track Infrared Sounder (CrIS) 

- Visible/Infrared Imager Radiometer Suite (VIIRS) 

- Ozone Mapping  and Profiler Suite (OMPS) 

- Clouds and Earth’s Radiant Energy System (CERES) 

 

• Free-flyer spacecraft will accommodate: 
- Total Solar Irradiance Sensor (TSIS), Advanced Data Collection System 

(A-DCS) and Search and Rescue (SARSAT) instruments 
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System Description 
(Space Segment) 

4 Joint Polar Satellite System 

ATMS 

CrIS 

VIIRS 

OMPS* 

CERES 

TSIS* 

SARSAT 

A-DCS 

NPP / JPSS (2) 

Free-Flyers (2) 

*  Accommodation of these instruments is still being investigated 
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System Description 
(Space Segment) 

5 Joint Polar Satellite System 

NOAA 

Heritage 

NASA 

Heritage 

JPSS Instrument Measurement  

AMSU AMSU ATMS 
ATMS and CrIS together provide profiles of 

atmospheric  temperature, moisture, and 

pressure 
HIRS AIRS CrIS 

AVHRR MODIS VIIRS 

Provides daily high-resolution imagery and 

radiometry across the visible to long-wave 

infrared spectrum 

SBUV-2 OMI OMPS  

Spectrometers with UV and IR bands for 

ozone total column measurements 

 

ERBE CERES CERES  
Scanning radiometer which supports 

studies of Earth Radiation Budget 
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System Description 
(Space Segment) 
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System Description 
(Space Segment) 
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JPSS-1 Satellite 
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System Description 
(Ground System) 

• Common Ground System for NOAA and DOD – Currently comprises: 

 

• Command, Control and Communications Segment (C3S) 
- Includes mission planning, enterprise management, antenna resource 

scheduling, satellite operations, data relay and spacecraft and instrument 

engineering 

 

• Interface Data Processing Segment (IDPS) 
- Processing at one NOAA and three DoD sites 

- Transformation of raw data streams into Environmental Data Records 

(EDRs) 

 

• Field Terminal Segment (FTS) 
- Local processing of direct broadcast data into EDRs 
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System Description 
(Ground System) 

9 Joint Polar Satellite System 
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System Description 
(Ground System) 

10 Joint Polar Satellite System 
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System Description 
(Products) 
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System Description 
(Ground System) 

12 Joint Polar Satellite System 

• Major releases for the ground system tied to “blocks” 
 

• Block 1.2: 
– 1.2.1 - Fixes required to support launch of NPP satellite 
– 1.2.2 – Fixes required immediately after launch freeze has been 

lifted 
– 1.2.3 – Longer term fixes to improve operability 

 
• Block 1.3 

– Implement processing for Global Change Observation Mission 
(GCOM) 
 

• Block 1.5 
– Operationalize current ground system (e.g., multiple strings, 

information assurance, reflect new requirements) 
 

• Block 2.0 
– Ground system ready for JPSS-1 operations 
– Required security controls implemented  
– Alternate Processing Sites established 



13 

Direct Readout Stations  
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Registrants as of 20 April 2012 
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Status 
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Partnerships 

• EUMETSAT 
- EUMETSAT provides mid-morning orbit 

- Both support planning and operations (e.g., Antarctic Data Acquisition) 

 

• Japan (Japan Aerospace Exploration Agency) 
- Global Change Observation Mission – Water (GCOM-W1) provides 

AMSR-2 data – continuity for NASA’s Aqua satellite 

- NOAA provides ground system services in exchange for data from AMSR2 

 

• Norway (Norwegian Space Centre) 
- Satellite tracking and environmental data acquisition 

 

• Canada (DND) and France (CNES) for SARSAT Program 

 

• France (CNES) – Argos Program 
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User Engagement 

16 Joint Polar Satellite System 

• JPSS Proving Ground – Maximize the benefits of JPSS data to users 
- Detailed characterization of data attributes and long term stability 

- New and enhanced applications  

- Facilitating transition of improvements (new algorithms / applications) 

- Feedback from users 

 

• Education and training (e.g., UCAR/COMET) 

 

• Environmental Satellite Users Group (ESUG) 
- Collaborative forum of users from domestic and international partners 

 

• User readiness 
- Assimilation of data into numerical weather prediction models 

- Facilitate use of direct broadcast capabilities (e.g., in Alaska for cloud 

products, volcanic ash, snow/ice) 
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Status 

• NPP satellite commissioned 
- Operations handed-over from NPP Project to JPSS 

 

• Agreements concluded - Management Plans being developed 
- Program and Project Plans under development 

 

• All contracts from U.S. Air Force NPOESS Contract transitioned to 

NASA 

 

• Transition plans for operations and science elements under review 

 

• Preparations for Program/System Requirements Review continue 
- Kick-off with Standing Review Board held 

- Terms of Reference signed 
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Calibration/Validation 

18 Joint Polar Satellite System 

• Four Phases of Cal/Val: 
1. Pre-Launch; all time prior to launch – Algorithm verification, sensor testing, and 

validation preparation 
2. Early Orbit Check-out (first 30-90 days) – System Calibration & Characterization 
3. Intensive Cal/Val (ICV); extending to approximately 24 months post-launch – xDR 

Validation 
4. Long-Term Monitoring (LTM); through life of sensors 

 

• For each phase: 
– Exit Criteria established 
– Activities summarized 
– Products mature through phases independently 
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Status 
(Calibration/Validation) 

 

 

• NPP launched on October 28, 2011 
- Satellite commissioning completed 

 

• Validation activities required for data products from IDPS and NDE – 

Multiple levels of maturity 
- Beta – products are minimally validated; available to users to verify 

formats and parameters 

- Provisional – product quality may not be optimal; ready for operational 

evaluation 

- Validated – product performance is well for three different stages; ready for 

operational use 

19 Joint Polar Satellite System 
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Status 
(Calibration/Validation) 

 

 

• Validation completion ranges from launch plus nine months (e.g., 

ATMS Sensor Data Records) to launch plus 18 months  
- Limited number of data products may take longer to validate 

 

• All Sensor Data Records (SDRs) available routinely to NOAA users via 

Environmental Satellite Processing Center (ESPC) / NPOESS Data 

Exploitation (NDE) by August 2012 
• ESPC/NDE requires provisional stage for routine data distribution to the 

NOAA community 

• For key operational users such as NWS/NCEP, the data is provided 

immediately (beta stage) to accelerate operational implementation 

20 Joint Polar Satellite System 
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Status 
(Selected Products) 

21 Joint Polar Satellite System 

Products 

Months after Launch 

3 6 9 12 15 18 21 24 27 30 33 36 

CrIS/ATMS Soundings 

VIIRS Clouds 

VIIRS Aerosols/Fire 

VIIRS SST 

VIIRS Snow/Ice 

VIIRS Ocean Color 

OMPS Ozone 

Beta Provisional Validated (Stage 1) Validated (Stage 2) 
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Status 
(Data Provision) 

• Provision of data consistent with NESDIS Data Access Policy 

 

• Plan to provide data to NWS systems – required to exchange data 

using secure protocols 
- AWIPS (weather forecast offices) – Test data already flowing.  Operational 

data will be provided in October 2012 

- NCEP (models) – Test data already flowing.  Operational data will be 

provided to supercomputers in March 2012 

- NWSTG/AWIPS (weather forecast offices) – Test data already flowing.  

Operational data will be provided in January 2013  

 

• NOAA Unique Products will be provided to DoD through COPC 

 

• Delivery of data to EUMETSAT to commence in January with full 

performance testing to take place in February. 

22 Joint Polar Satellite System 
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Benefits 
(NOAA Mission) 

23 Joint Polar Satellite System 

Weather Ready Nation 

Healthy Oceans 

Climate Adaptation and 

Mitigation 

Resilient Coastal Communities 

and Economies 

To understand and predict 

changes in climate, weather, 

oceans, and coasts.  To 

share that knowledge and 

information with others, and 

To conserve and manage 

coastal marine ecosystems 

and resources 
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Benefits 
(Improvements) 

24 Joint Polar Satellite System 

VIIRS Image – November 21, 2011 
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Benefits 
(Improvements) 

25 Joint Polar Satellite System 

• VIIRS ( with ocean color) 

significant improvement over 

AVHRR 

• AVHRR prone to large 

errors in: 
- Discriminating clouds from 

snow / fog 

- Poor navigation and 

sensitivity for adequate fire 

location 

- Poor spatial resolution at 

edge of scan 

• AVHRR in mid-morning orbit 

suffers from insufficient solar 

illumination for accurate 

measurements 

 

NOAA-19 AVHRR  

11-24-11 2000Z 

NPP VIIRS  

11-24-11 1845Z 
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SSEC/CIMSS – 

VIIRS in AWIPS 

Demonstration – 

February 25, 

2012 21:30UTC 

Benefits 
(Improvements – Localized Processing) 
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SSEC / CIMSS – VIIRS AWIPS Demonstration 

April 3, 2012 

Benefits 
(Improvements – Localized Processing) 



28 

Benefits 
(Improvements) 
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First Global ATMS Image – November 8, 2011 
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Benefits 
(NOAA ATMS MIRS Products) 

T 

RR 
WV 

TPW 

Courtesy of Sid Boukabara (STAR) 
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Courtesy of Bill Smith and Elisabeth Weisz 

Benefits 
(First CrIS Retrievals) 
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Benefits 
(Improvements) 

31 Joint Polar Satellite System 

• CrIS (AIRS as proxy) provides significant improvements in temperature 

and moisture soundings over older generation instruments 
- Vertical resolution has improved from 3-5 km to 1-2 km 

- Improves accuracy of forecasts 



Hyperspectral Infrared Sounders (CrIS) and Advanced Microwave Sounders 

(ATMS) are the top two contributors for reducing forecast errors 

0 2 4 6 8 10 12 14 16 18

 O3: Ozone from satellites

 METEOSAT IR Rad (T,H)

 MTSATIMG: Japanese geostationary sat vis and IR imagery

 GOES IR rad (T,H)

 MODIS: Moderate Resolution Imaging Spectroradiometer (winds)

 GMS: Japanese geostationary satellite winds

 SSMI: Special Sensor MW Imager (H and sfc winds)

 AMSRE: MW imager radiances (clouds and precip)

 MHS: MW humidity sounder on NOAA POES and METOP (H)

 MSG: METEOSAT 2nd Generation IR rad (T,H)

 HIRS: High-Resol IR Sounder on NOAA POES (T,H)

 PILOT: Pilot balloons and wind profilers (winds)

 Ocean buoys (Sfc P, H and winds)

 METEOSAT winds

 GOES winds

 AMSU-B: Adv MW Sounder B on NOAA POES

 SYNOP: Sfc P over land and oceans,H, and winds over oceans

 QuikSCAT: sfc winds over oceans

 TEMP: Radiosonde T, H, and winds

 GPSRO: RO bending angles from COSMIC, METOP

 AIREP: Aircraft T, H, and winds

 AIRS: Atmos IR Sounder on Aqua (T,H)

 IASI: IR Atmos Interferometer on METOP (T,H)

 AMSU-A: Adv MW Sounder A on Aqua and NOAA POES (T)

Forecast error reduction contribution (%) 

Courtesy of ECWMF 

Benefits 
(Improvements) 
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Benefits 
(Summary) 

33 Joint Polar Satellite System 

 

• Maintains continuity of critical environmental data for weather 

forecasting, climate analysis and environmental monitoring 

 

• Improvement in data latency 

- Increases timeliness and accuracy of severe weather event 

forecasts 

 

• VIIRS will provide advanced imaging will improve weather and 

oceanographic support, fire and volcano analysis, and surface oil 

monitoring 

 

• CrIS and ATMS will provide advanced atmospheric temperature, 

moisture and pressure profiles  for support of improved NWP 

forecasts 
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Questions 

Joint Polar Satellite System 
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Backup 
(Instrument Description) 

• Visible/Infrared Imager Radiometer Suite (VIIRS)  J1 and J2 
– An electro-optical imager having multi-band imaging capabilities which collects calibrated visible/infrared 

radiances to produce data products for cloud and aerosol properties, land surface type, vegetation index, 

ocean color, land, ice and sea surface temperatures, and low light visible imagery. 

• Cross-track Infrared Sounder (CrIS) J1 and J2 
– A Michelson interferometric sounder capable of sensing upwelling infrared radiances from 3 to 16 µm at very 

high spectral resolution (~1300 spectral channels) to determine the vertical atmospheric distribution of 

temperature, moisture, and pressure from the surface to the top of the atmosphere across a swath width of 

2200 km.  

• Advanced Technology Microwave Sounder (ATMS) J1 and J2 
– A cross-track high spatial resolution microwave sounder; supports temperature and humidity sounding 

generation in cloud covered conditions. 

• Ozone Mapping and Profiler Suite (OMPS) J1 and J2 
– Monitors ozone; collect total column and vertical profile ozone data and continue the daily global data 

produced by the current ozone monitoring systems, the Solar Backscatter Ultraviolet radiometer (SBUV)/2 

and Total Ozone Mapping Spectrometer (TOMS). 

• Cloud and Earth Radiant Energy System (CERES) J1 and J2 
– Seeks to develop and improve weather forecast and climate models prediction, to provide measurements of 

the space and time distribution of the Earth’s Radiation Budget (ERB) components, and to develop a 

quantitative understanding of the links between the ERB and the properties of the atmosphere and surface 

that define that budget. 

Joint Polar Satellite System 
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Backup 
(Instrument Description) 

• Total Solar Irradiance Sensor (TSIS)  
– Measures variability in the sun's solar output, including total solar irradiance.  TSIS consists of two 

instruments: the Total Irradiance Monitor (TIM) that measures the total light coming from the sun at all 

wavelengths; and the Spectral Irradiance Monitor (SIM) that will measure how the light from the sun is 

distributed by wavelength. 

• Search and Rescue Satellite Aided Tracking (SARSAT) 
– Receives signals from emergency position indicating radio beacons (EPIRBs) on the international distress 

frequency activated by aviators, mariners, and land-based users in distress.  

• Advanced Data Collection System (A-DCS)  
– Relays meteorological and other data (e.g., temperature, humidity, pressure, velocity, salinity) transmitted 

from in-situ and ground-based data collection platforms including buoys, free floating balloons, and remote 

weather stations.   

Joint Polar Satellite System 


